Re-expression of thyroxine-binding globulin in post-weaning rats during protein or energy malnutrition.
Thyroxine-binding globulin, the highest affinity thyroid hormone binder of rat serum, was studied during 28 days of dietary protein restriction (6% protein vs 18% protein in isocaloric control diet) or energy restriction (60% intake of control diet). Studies were performed on male rats aged four weeks at the beginning of experiments: the animals had reached the ontogenic stage when the thyroxine-binding globulin had declined, after its high postnatal surge, to undetectable levels. Short-term administration (seven days) of one or the other restricted diet similarly induced resynthesis of the protein. Its serum concentrations reached 26-46% of those measured in eight-day pups (peak of the neonatal surge) and its liver mRNAs showed corresponding enhanced signals. Serum T4 binding activities were increased, although concomitantly transthyretin, second specific T4 carrier of the rat serum, decreased markedly (65-75% of controls) in response to the dietary restrictions. Longer-term diet administration (14 or 28 days) resulted in the further increase of the thyroxine-binding globulin in the protein-restricted rats, in contrast to its decline and eventual disappearance in the energy-restricted animals. Protein restriction was associated with increased total and free T3 serum concentrations, in contrast to energy restriction which little affected these parameters. These studies reveal rat thyroxine-binding globulin as a positive (increasing), highly sensitive reactant of malnutrition, able to discriminate between energy deficiency and composition dysequilibrium of diets. They suggest that up-regulation of its synthesis in the two dietary models involves differential mechanisms.